Summary: Sex chromatin studies were carried out on small amounts of amniotic fluid obtained by amniocentesis or from intact amniotic sacs removed at hysterotomy. Provided that satisfactory preparations were obtained the accuracy of fetal sexing was 87%. Nevertheless, in the management of a pregnancy in which there is a risk of a serious X-linked recessive disorder, repeat amniocentesis may be necessary to ensure satisfactory specimens.
Introduction
It is now accepted that the cells present in amniotic fluid are of fetal origin (Votta et al., 1968; Wachtel et al., 1969) . The exact source of these cells, however, has not yet been established (Wachtel et al., 1969) , though it seems likely that skin and amnion are the major source (Votta et al., 1968) .
The cells in the amniotic fluid have become the subject of *Lecturer. much interest recently because of the possibilities of antenatal diagnosis (Emery, 1970) . Uncultured cells have been used for sex chromatin studies (Amarose et al., 1966) and for enzyme studies (Nadler and Gerbie, 1969) . Cultured cells have been studied for chromosome abnormalities (Steele and Breg, 1966; Thiede et al., 1966; Jacobson and Barter, 1967; Valenti and Kehaty, 1969) and for enzymes (Nadler, 1968) . Unfortunately the limitations and complications of these techniques have usually received little attention and have not been emphasized. The present study had two main objects: (1) to determine the accuracy of sex prediction under conditions which obtain in practice-that is, using small amounts of fluid, and (2) to determine the conditions necessary for satisfactory culture of amniotic fluid cells.
Materials and Methods
This report is based on our findings in the first 200 specimens received in this laboratory. Of these, 143 were obtained by transabdominal amniocentesis during the management of Rh-negative pregnancies, 17 by amniocentesis for other reasons, and 40 from intact sacs removed at hysterotomy.
At amniocentesis the usual volume obtained was 3 to 10 ml. The fluid was collected in sterile plastic universal containers. Specimens were either transferred within one to two hours to the laboratory or, where this was not practicable, they were stored at 4°C. for up to 18 hours. Sacs obtained at hysterotomy were collected as soon as possible after the operation and as much fluid as could be obtained without contamination with blood was aspirated by syringe from the sac. Specimens from distant hospitals were transported in sterile containers but with no special precautions.
Viability Studies.-These were carried out according to the method of Steele and Breg (1966) (Steele and Breg, 1966) .
Estimation of Gestation.-With the method of Gordon and Brosens (1966) In this laboratory the following method has been found to be the most satisfactory for growing amniotic fluid cells in culture.
A 1-10 ml. aliquot from each specimen is centrifuged at 800-900 r.p.m. for 10 minutes and the supernatant decanted for other studies. (Gordon and Brosens, 1966) , the results of the present study confirm that this technique cannot be used in estimating gestational age in early pregnancy (Chan et al., 1969) .
The successful growth of amniotic fluid cells in culture is now well established. In this laboratory successful growth has been observed in about 70',', of specimens obtained before 20 weeks' gestation even when only small volumes of fluid (less than 10 ml.) have been used. Valenti and Kehaty (1969) reported an 80% success rate in specimens before 20 weeks, but the average amount of fluid used in their cultures was 33 ml., and in no case was it less than 10 ml. Nadler (1968) reported 830O() success with "usually 5-10 ml." Using a slightly different technique, Jacobson and Barter (1967) obtained a 64% success rate with 1-2 ml. of fluid. Data given by other authors (Steele and Breg, 1966; Klinger and Miller, 1968) Adjustment of the total number of cells in the inoculum is desirable as either overcrowded or widely separated cells do not grow rapidly. It is difficult to establish the ideal number, however, as our data do not indicate any clear relation between cell number and success in culture (Table III) .
Different methods of setting up the cultures are currently being investigated, since the most crucial stage appears to be the initiation of growth; maintenance of a cell line once established presents much less of a problem.
When it is not possible to obtain amniotic fluid cells for culture, studies may be carried out on cther tissues of fetal origin. In our laboratory randomly selected specimens of amnion have been cultured from explants (Smith et al., 1969) with a 95 >, (19 out of 20 specimens) success rate. Similarly cultures of cord explants have also been successful (13 out of 13). Subcultures of amnion and cord have been possible by about the 15th day of culture. Placental tissue has nct been so easy to grow, but no serious attempt was made to overcome the difficulties in view of the ease cf culture of othcr tissues. Four specimens of chorion all grew within eight days.
It may be that biopsies of fetal skin, membranes, or even fetal blood would be easier material to handle in the laboratory as aids to antenatal diagnosis, but the problems of obtaining these specimens are at present very great.
